Partitioning of autotrophic and heterotrophic soil respiration in southern type poplar plantations
The three treatments were designed as litter removal with trenching ( treatment A ) , litter removal without trenching ( treatment B) , and a control( treatment C) . Based on the trenching method theory, soil microbial respiration equaled soil respiration from treatment A, while root respiration and litter respiration were obtained based on the difference in soil respiration between treatments B and A and between treatments C and B, respectively. Soil respiration field observations were conducted during the middle of January, March, May, June, July, August, September, October, and December, in 2009, using a LI鄄8100 automated CO 2 flux system. Soil temperature at 10 cm depth was recorded hourly at a site using a thermo recorder ( TR鄄71U, T & D Corporation, Japan) . Root activity of four different root diameter classes was also analyzed after cutting by TTC (2, 3, 5鄄triphenyltetrazolium chloride) reaction.
The results indicated soil respiration seasonally fluctuated, reaching a maximum in summer and a minimum in winter.
Treatment C obviously had the highest soil respiration of the three treatments, while treatments A and B were not distinctly different during the first 9 months. Starting in the tenth month, treatment A had obviously lower soil respiration than treatment B. These results show root and microbial respiration are difficult to separate in the first ten months after trenching and the contribution of each could not be evaluated because the truncated roots still respired as they decomposed.
Also, the annual carbon dioxide efflux from the soil was 9. 74 tC·hm values of each treatment were calculated using the regression equations, and showed a similar order: 2. 94, 2. 69, and 2. 59
for treatments A, B, and C, respectively. The largest Q 10 value of treatment A revealed microbial respiration might be more sensitive to temperature than root respiration.
The truncated roots had different survival times depending on root diameter. After cutting, the activity of fine roots ( D<2 mm) diminished to 0 during the first month. Small (2 mm臆D<5 mm) , medium鄄sized (5 mm臆D<10 mm) , and coarse roots ( D>10 mm) showed the highest activity during the 2nd, 3rd, and 4th month after cutting. As the diameter increased, roots obviously survived for longer periods.
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土壤是一个巨大的碳库,碳贮量约为 1400 Pg [15] ,而森林土壤碳贮量约占全球土壤碳库的 73% [16] ,在全 球碳循环中发挥着极其重要的作用 [17] 。 全球每年通过土壤呼吸向大气释放的碳约为 68 Pg,仅次于全球总初 级生产力,超过全球陆地生态系统的净初级生产力 [18] ,是化石燃料燃烧释放的碳量的十多倍 [19] 
